Structure-based discovery of antiviral inhibitors targeting the E dimer interface of Japanese encephalitis virus.
Flaviviruses are emerging arthropod-borne viruses posing a great threat to human beings worldwide. The E dimer configuration of the flavivirus was prominent during viral assembly, maturation and entry. Neutralization antibodies targeting E dimer played the important role in controlling the flavivirus infection. Previously, the ideal drug target of small molecular inhibitors of JEV was viral proteases and polymerases. The crystal structure of JEV E protein showed a conserved pocket in it is important at membrane fusion step. Recently, a set of anti-virus drugs has been found by virtual screening. Here, we show that the fusion-loop pocket of JEV E protein was a conservative region and an ideal drug target. ChemDiv-3 from virtual screening as the lead compound was found to show a relatively modest inhibition effect for JEV in vitro and in vivo test and could interfere with the formation of JEV sE dimer. ChemDiv-3 interacts with the amino acid residues ASN 313, PRO 314, ALA 315, and VAL 323 in E protein via hydrogen bonds for occupation of the fusion-loop pocket. The key binding sites LYS 312, ALA 513 and THR 317 forming the fusion-loop pocket are the same and other auxiliary sites are similar among the flavivirus. Taken together, the fusion-loop pocket of the flavivirus could be one promising target for drug discovery.